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RNAf#S(RNA-fy^-7x77^ : RNA interference) {3, m#)t 
•fsatfe^ (WT, aSttJte-T-) fctePJIE^J«r;r*-<5 23MftRNA, ol!li* 
10 ^RNA{*^6<)3tfeT-^*f-r5ir>^gB^J?:^rU, %\<D 1 *WRN Att«6<J»e 

-5 2*iRNAM^{ClAt5i tK£ 9, Sftjite^©^^ (RNA) 
^a^tL5^{-S<3<*feX'foS(Fire, A. , et al. , Nature, 391, 806-81 

i (i998)) 0 *mm*-?tts 2*<DM*<Dnffitf}&*&T~—/i'Tzm&&2*i 

frbtH^X^Z. «fl 6 «l«l«5^33VN"Ctt2fi«RNAO*aS, W^Oft^tctt 
»JRtfS&<, 2m^^ftV>{5CT^)S^i^<, 3 0tM^i5 2liR 
20 NA£/BV^B#fcit^^#J&RNA'r — 7 =.T 9 ^*%i&&±CZ> t 
tfS&ibtLTl^o — ^ti»)#J(C*5VNT(i, 3 Oi&mtt&mX-ZX 5^2li 
^^ft5fti2*«RNA©^AIW ^^—-7^02 ^Srfg&'fbU WW* 

^^©jKtt^ae-T-^^^w^a^mtfeiqiftu (rna 

mRNA (D&sfrmttftmwwmpi) $s£Tfmte¥e&&&.czz- 1 z>tix*s *> , 

25 RNA^^-7x77^ ^ Srf UJB b fcitte^HStEWlflHj L"tte PS^ft) ft 

fii2liRNAIj:»rt-e^2 1 l/^-^ KfO/MRNA^b*5 2# 
^RNAT-fc-S/hSB^ttRNAtsmall interference RNA OUT. siRNA <bB£ 
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2 

WbfriZZtl, yyVayVbduschl, T.) ib^^it^^^Ptt^W-rS S i 

£1* RNA-f y?-7i77^Mmffit5ri: £5EW bfctelb 

ashir, S.M. , et al. , Nature, 411, 494-498 (2001)) o Zflh s iRNAttf 
&%W#bte, -LlEs i RNAiaSI^RNA^^bfcRNAl^ 

15 liRNAm^s;^ • ; ebT-tn^^»rt-eT--/w^-fr^^-rs 
frbftz— v*? k&jb wr, m— b*zmm^ 

te3§SH£5&£b*:„ 

KoflMBISm^WiftiJfty^-t-* r. £ jd$ RTfBfc— !/^^ K*?5W^- 



WO 03/070932 




CT/JP03/01913 



ID 2 ttU Lamin A/C it^^^^J^^ * — £ £ § RNA atfe»J^m^^t-o 

10 

IP^>. *&W\z£ti^ ii^-T6(I) + (I I) + (I I I )<£>=* VtK— 

15 i Dnm&oM^^nmmm^i-^mm.'r^i 5-3 otfciti 8-2 5 

(Djz? u*?-h*%m (fit, oitttt«S-£&Srt-) , ^fctt^^^Kia^h 

Ksa^u, *fc«:tfriB0>3**H-5 1 5 ~ 3 ck -afti* 1 8 ~ 2 5 <d^v % ? 

20 U^K*»feft5^^ U'^-^KE?>l35«DNA*fcttRNA«rfrtft>©"C*>S*IW 
*!SW^J:*b«, suiEd)* feted 1 Droay^vho^y^^ 

fSRNA, tRNA, r RNA, Xist, 7fy^/^VA RNA^ 
tf*>v^Sf&=» — KUiV«^)RNA, ^-fyU^yy ARNAt'fcotfeJ: 
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i o t# !) 55 ^ v KE^JT-fcoT, E?0# 
-*§• 1 * fete 2 o-;fc$|R n A StRWae^ffi *K y * ^ hWJdSfttfc 

vm^o^*—** h ( i i ) a** * ke?ij> * kie 

?IJtf>Vvf*briN *fctt*tbfe<^«a^^tc«toT3fcs«iwae : f-ffiK^J, fits 

^ h ( I I ) <D^ 9 \s*<f- KBB^J* 5 1 *&S£A± lO^E-n 1 % 

10 KEflU li^SS^b^+^SS (0iJ?U£7 Oi£S> 5 011, 3 0i 

* hwj> * tctimfm^ 3 *^ttt 4 iztf =« > h ( 1 1 ) 

^ h ( 1 d<d*? uar?- vmn^tz.^^. ? kwj^, pna, » 
15 ®#=fTttia?ij, ^a^sHfeSr^-rsE^j, 4>*—7=r*i^m&wmm. rn 
a s eWjgtt, rmv^m y -kfiH**3«kt* h7^7r- rn 

25 "C#6o 
& : 
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(i) ^VxK-^^h (I I) <D3 'M$%<D&X? U^Yt^iy^— ^ V 
(I) (I I) <om*f is^hlzteffitoizteZZoic^^tf—^^h 

(I) *s£Xf (II) frtbteZ—*m*t is**? K$rfER1-SlSs 
(ii) :©ny^yb (i) *5£tf (I I) frbteZ— *m?>? K£ 
5 ffll^T** V'^K^#*JgH4»J:J:9 3^--*>'b (III) Sr^^-frS 
Ig, h (I) &£Xf (II) )6>fe*5— 

£9 a^-^i^b (III) ^M^tSIg 

10 #3§9Kc«fc*U£, (I) *3J;t^ (III) tf^^Afr 

*»Mli:J:*tri, »^fc^m^t«i*5V>-C, iglK-rs(I) + (l I) + (I I I) 
15 MBJ^fcteM^^AU BufB(I)*fcli(I I I = hQi/vf 
«£ o TUtf) OTO SrflifiiiJ-r 5 

iiu =^7K-^^h din ftMto&&tt&m#)&m&m'tz>mmr&i 

5 — 3 0 Wtl± 1 8 ~ 2 5 y * >7 KBa^iJs =3 KI I ) «U 

20 1 P> 1 0 * n&gfttf);* ^ u^-^ hW"J, * fctt^J* ? KBB?iJ, = 

V/if—^^ h(l)«, aloK— *^Mi I DtcffiMWIB^JSr'&tf^y^^^ 
^KEflk *fcttll&IB<0iS8c-r5 1 5~3 0, ^fcfil 8-2 5<D7jf y 

25 *«WtcJ:ntf, HulE(l)*fc«(l I i)©3y^yh©^fti 
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— NA^f, & S^Jt^ffl # U 5^ hWUO n ^ ^ h ( I 

10 0 Oi&g, 5 0 OJ&g;£fcte3 0 Oi£g) O^i^ KE5*k ljft£Jb»>&8c 

(0ilx.fi 7 5 0IS, 3 0±&S) <^;*^ W^KIB^bftS 

# 3 *fcfi 4 {c^£*l£ 3 ^/K-^^ Mil) ^fcfcSmttatGrfJBEWSrJflV'* 

15 *fd, *»wmj:*Lfi. Huieo^^^-^^ h(i i)<d^^ Kga?ij*fc 
ft^^i/tf pna, »K^tTttia?y> ^a-ffi&ttSr^r-rsia^Js 

A, t RNA, r RNA X Xi st, 7f/!>^^VA RNA^tf^y^ 
— KU*WH||6«JRNA, ^/^^/ARNA-Cfoo-CtiV^ 
$ bf-^liPJf-ittfi. ffflS^ h ( I I I )C0Jlgg-r5 1 5-30, 

* ft: 1*1 8~2 5 <£>/f? y ^ ^ Ka»e>ft£** l"*"^ KSE^iJ^DNA^fcfi 
25 RNA^tft^-efcSaiWa^OfiHlfeSrttlftO^S^, ^fcfimffB^^^- 

Ml )**:«:< I I DOia^l^btlSOU, T\ G, C*fcf*A*5/> 
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h ( i i ) ^ ua-^ raw i &msx±. i o * a jfeflju i bi&wiss 

3 * fcte 4 fcij* $ VaK— * >" h ( I I ) f> ft&mtofcttR&ffl-Zh&Jj 

w^Kgaw, pna, mjfewmr&Mi&ih x=-r^tt^#i-5ia 

ot, B6<Ji:i-6RNA^y5:tt^V^^®^tBI§mSr«i^J-r5^^ £fcte^ 
25 J^*fe«m^*fc(±^t hfbfc^fcfim&Ki^-C* iS«!i-5(I) + (l D + 

(i i i)(D^>yfs~^^h^b^^mm^tc.nmm^ti±~^m^v 

(i)^fcfi(l I Dro^y^y hov^tt^{c^i"5iB?iJSr^r-r-5RNA 
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UT> 5giSci--5(I) + (I I) + (I I = ^^h^e>«:S*I«l*fc»«f 
|IIS*ifc-*fijH y ^ ^ W-?- HWJ^Mfla^fc^mi^^^A U ItflBC I ) 

t&v%z> mu a^-^^h (in) 

itMth&tettfttifoMBM&#1rzmtil1-Z l 5~3 0 8~2 5tf>#y 

10 *>-i> (iii) ^ta^ia^j^tp^y ^^wra, ^fcteitfriEoigj^ 

-TS 1 5~3 0, ^fcfil 8~2 5 (DtfV Kj&»e>&5** Utf-^" KIE 

WDNAtfcliRNA Sr-^tf t> <^ tf fc S « WJt^JB # U * * W*"^ KfiB^lT? 

<fo<5) o 

*fc/*»WH:J;ixfi, »^fc«ia^fc«^t htt4&£fcf*«4fcfc:*5^ 

15 "C> j*3^-rS(I) + (I I) + (I I I)©=>VjK— ^Vh*^*5*«*3ttt»aSl 
fcttRflM&KSAU BulB(I)^/cfi(I I I )<£=:/#— *>-h<D^-ftifa\zm 

mteKftmwvx? v-~^tfjjm&mm-r?zz> =.^^-^^h (i i 
20 i ) nm&&te¥Kmffiftm?i\*mirz>mmirz> i5~3o$fdii8~25o 

# y * ? Kga^'Jx ^y^yhd mi lti^bio^pissw 

* * u*-?- *yttt*5?^i^a-^KE?iJ> ay^v MOW:, 
--t^h (III) tdffittttE^l^tf^y^^v-a-^KE^ *^f»IS^51 

iKi-a i 5~3 o, 8~2 s^^y k*^<cs^^ ^a-^ k 

25 E^DNA^fcttRNA^t^tWCfcSatWJl^ffl^y 3** KE7U 
+ I) + (I I I = *^h^e>*51il«**:tt*t«*tufc 
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r n AizM ur r n Ammmmfs®. * m-rz> z.t\z&<> xm^B^asm-r z> 

^ ;mmm<Dtf»^7?- h**tztemftmfc*&m.mw*&i&^x^z>mm-kL< 

(b) mfflk&mt. *m#v is*^ h-mmmAtstitcmm (*fcr* 
io m-*m#v u*^h*mpi*m]&^x\,^mi&hv<te*:(Dm) ^tc^co 

m&mt(D%;&*, mwi.m&M'M'D&teTxmjz-rzijm. 

(c) mmk-smm-^mtf vx? kis^u^ «t o , wttate^K: «t o -c 

.is ^a^BmM^^m^bTv^5^*fcMl^am^bfc^ai^^fflv^Tl^ 

(d) fiHlMb£*£, ^Wil^t- J: ot a- K^57^/ ^BH^JotKU^ 

pjjl^^tL-s^&^A/T'/.es^^ y— ^v^fe ({&u a^-^^h (i i 

25 i ) \*m&mfctttetfi&)nm*m-rz>mm-rz> 15-30* 1 8 ~ 2 5 <z> 

ztf y Ust?- KSB^iJ> 3^yKH)B, l*£ga>£> 1 O^nz&g^tf) 
^^u^KSB^iJs *fctt*^^U^KE^!l, (I) tt, =^ 

(ill) tctBM6*JiB?'JSr^tp^y^^ u^KIB^iJ, *fcfiflSIS<o 
1 5~3 0, ^fctel 8~2 5<D/if y U^"^ K*»e>fc<6** \sHr*f- 
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KE^DNA*fcttRNA^tft>0-efeSISI6«j3te^-ffl2Ky 5?^ Kffi 

^7jk\-Z, I UP AC - I UB©i^ CIUPAC-IUB Communication on Biological 
5 Nomenclature, Eur. J. Biochem. , 138: 9 (1984)] „ rj&gIE?lJ3;fcte:T 5; 

sr^^r-r a * - (^m-<^ * -> ©sag. ^^^-tac r^ic^m $ ttfc 

10 tt^ttcKl* 9MldK& * l&HtSi^WS [Molecular Cloning 2d Ed, 
Cold Spring Harbor Lab. Press (1989) ; Wt^it^MmmB. ^fc^-ffiZZfe I s 
II, IIIJ , B*4i{£¥&m (1986) KZ&fm o 

**Wlfi^©-^iLttt, «SEi-S**Wfc**ix-B r u G L 3 . 

1 2RNAJ fcit; TuGL3. 7RNAJ ^frfc^lMjitte^ffltf U 3* 

15 ^u^KE^i*^aw»$ix*t>os:*W6itdS"Tffr*. zommmtz. be 
y * ^ 1^5=- KE^iJwt. sa?iJ#-*§- : i izTjkznz 5 2 <d# y * ? u*9- k 

19tM5(^ h\ =« ^ V h ( I 1)^12 y =f5t * K\ 

20 ^Ltay^yhd I I )# s 2 1 <D?frV =0? ^ W'^"^" KSB^'J^'b&oTl^So 

ffl/K y ^ ^ hWJ-Cfc 0 . =» * >- h ( I ) a* 1 9 Or y =r* u*?- Y\ 
=r>-^-^^h(i i)^7©^y^^ ^UnyMyfd 1 

1) 3*2 lco^-y l^^KE^Jj^fefcoT^S. 

* m& «fc t>*T ^?H? i: V > o fc# 1 DNA 4 *fc»2 #4*fc "b tftC 1 * 

t£oT, *385Ba>itfi-?-fcW:, 4<r(^-@& Uatev^RB t) . t h^V i»DNA£r-£if 2 
*iDNA, *}«tr;cDNA^tfl*iDNA (-fe^gl) , afetrafrfc 
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^tfo tf!) Utir^-FftLs RN A s DNA, PNA(peptide nucleic aci 
5 d)^^t*t5, DNAte, c D N A x ^/ADNA, ^jSDNASt^, R 
NAU mRNA, tRNA, r RNA, U s n RN A (uridine-rich small n 
uclear RNA), !>^/^'7'/A, ^yV7mRNA> 5 s RNA, h7^7 
7-RNA, y#1^A:j3 < fctJU:iEPNA, Sfctt^&Si:* * Kttii^ 

»^^r«B**y r s: ^i»t>^, ^ y «Kyij*r*rrs#y m, 
^*l<«, 95%, <fct)£fU;b<te98%, $e>ic:«t o»*u< »99%*ara/j;t> 

tLt, ^ * is h teiSM U=> * >- h ( I ) + = > h ( I 
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^J&^fcRNA^fcttDNAte, P AG E t fcttH^ t^iH P L C ^ f 

io TitSH-sr^-c^So 

RNA©«2' ^TK^S^-TSfc^DNA^tCifc^-r^^ 

orthoester(2' -ACE) £r/B^5*^J: »9 ^ttfcRN A-£/&£fT& k^TO 
15 T\ ^#^{3 Dharmacon *±<D 2 ' -ACE«NAtU U N 

& • Jl^^S^ff t£ (http://dharraacon. com/sirna. html) 0 

RNAtf>-£-J&terfrflR(D Applied Biosystems |±iAB 1 3 9 0 0 

£?>^ ga^-rs^y^ \y^Y(D^m-i.. 
K.*^*7^^b^ MIE2' -ACE^j;t;»i^f^'>y 

T|5|g<7>^^vy ^^/RNA^a^f^^^#M^ffl^.0J»{C 
25 HID. S#t^btt)J;<, j&V^*, ro^OTjf y^^ l/^KcD^$r§te 

#ft$fcf3\ #!|;U3:. Dharmacom Research *± (Lafayette, CO, USAh v^^-fcs/ 
h • $T V (Genset Oligos |± : http://www. gensetolieos. com/ ) , Ambion %t\ 
Xeragon(http://www. xeragon. com) „ Peribio Science & ( http://www. perbio. co 
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m/) N ChemGenes tt ( http://www. chemeenes. com ) ^ \Z «k 9 , 9* ^ 3r 9 S ]) 

RN A^jfcfcfTft 5 5„ 

±15*389! W^llftit^y-jB # ]) % ? Uir=f- FmWW&jj&l*. (Methods i 
n Enzymology, 154, 350, 367-382 (1987) ; |^ 100, 468 (1983) ; Nucleic Aci 
5 ds Res., 12, 9441 (1984) ; ffi&fc*£&MKffi 1 rjtGHHPFSBtfe HJ * 

te^H, pios (1986)] ^^oi^i^wm yysffbyx^f/^y 

^7 5^hft^i:'©^^ (J. Am. Chem. Soc. , 89, 4801 (196 
7) ; ffl 91, 3350 (1969) ; Science, 150, 178 (1968) ; Tetrahedron Lett. , 22, 
1859 (1981) -,m 24, 245 (1983)] &&Xfi : ttlb<Offi.&&%&te 
10 5„ 

fc(3:(I I I)**, ^^-rSit^ORNAlC— tt^f*£a5#ffl*t1- 3 
*>*Ui«fc<* flKttttSRNAtt, mRNA, tRNA, r RNA, p-f/Kxy 
/ A, ^/^mRNA, Xi s t RN Ate ¥m%W}W**S&mmzWtEL,X\<^ 
15 5RNA^T^t(-t5-tm5, i>< Lt, ^^Jite^^RN A t 
1-5^*^3^— (III) {i-. ^-TS 1 5*>e>3 0(D#V 
ys**f- KSE^iJ, b < l 8 b 2 5 >J Kga^iJ, J: <9 U < 

^yh din ©— uiztazi&m&nffi-rzmftt x^xmn^n^B^m^ 

20 0E3t'g J f-S:="- K-t-£§M&= KV^b 5 O^k 1 0 om.&TMt t£Z>^*y 
^{iLtm^\^<WR^^ 5' *5£tf3' UTRsSr*t50iSJ:v\ 3=/c^ 
^^<DffiM^wia?'J^mi4* s S5v^i:^ < j;t9^suv\ *fc, 5B#£*l 
LTttR«#WC*3^-<\ 5 0%6&<E>G*fcttC«r£A,-t?^SAA<N 
19)TT£V^K^Jffltfa s »&£ft3 3 ^#— (III) (D-^^fcte^: 

fcVvTtt, 5fctf&aWfc«:A A(N21) tt< ttC A(N21) tt^fflnr Ht't 5 0 
*7t, ±|5=«^>K— (III) liRNAffcottDNAtfcott) 
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±.u*ftw<D&to&fc*mtfv**^*^Fmw=*i<'#--*i'h (i 1 1) 

<DmW}feB*<Dffl8-rZ>ffi&<n&:fefc. NCB I©blas t^-^X^XM 

5 &«iu *&w<Dmmz®im-rz>^b hx$z 0 

(iii) (DmwKftffi-tz>m&\x*>z>i)\ =n/tf-*>h (i 

I I) <Dm&lK5 0 %MtSM^J-C'fc «9 , bTa&£ft*3tGrHB#K:=*>' 
7ff-^h<z> (III) <DiH?iJ«!:PC<tS^T-feo-C^J:V\ 

h<D(l)<DiE^mJ:9 > l f t < liiMtgS < *oTV^ t i i < > 011*. tf, 

2M&<D$ ; 7i//\'(iJ)frmQ£inx^xh£i<\ s&ia^^jt^ffl^y 3* 

^ u^KBE^iJ<0 3»H— ^vKD^fcfi^v^— ^h(I I Dte> ^OSB 

I ) fit, * * KSa^'J> £fcte#;X ^ KiE^iJOV^tt^-efcoTt «t 

* * 1 i&S&l-L 1 0 *tt&m&ffi<D5t * KBWA^fc 5 ^ 

20 #£L<tts lfiSftii^tHiSfO^^ v^KIE^iJs l«Sft^f)i:+t 

>r v^^if«>»iiatcfli*>6*flitcj: v)nf^m^^x±m<o^(D^^u^rf- 

25 WKiH^JIi^y^^b (I) *^ttt (III) <£>*B*£#JftgB?iJ£"£A/T 
^ «tv\ ^fc^Pjo^^iHS^^y * * KE^o^y^^ h ( I 
I )<D&X ? HWJi: bTfi, ^^7^ K#te£^3^8£»<£>fc^ 

^T'-^-n ^©PNA (peptide nucleic acid) 3o £ b = VzK— ^ 

^Ml DSr^-TS^^ ^^Kga^JtbTf*. /KDA, t RNA, UsnR 
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,^IH?1 E2F*frfrE?!U SSRE, N F - AT Wr^J JStfe&^rf-SBB 

aHWJBB^k RN a s ejfpffiStt, T^T-fcV^J&tt, 'J ^if-f A»i4«rWi"S 
5 ga^iJ, h7^^7T~RNA^V^^m^te^#^i--5fc^<7)^--^— gB^iJ, *fc 

^*ia^j-c*)o t *> <£ v\ ^tt^^ifp^^ 2 ^ -t-ssitiia^j r± 

h (I I ) (Dfa^kz.'i yho V<£> K^^-MB^'Jn ^ZW^ts^zTU 

^-c, =r^jK— (id mm<om&tixnmMi&£nxh&i<\ n 
^x-bmm-rz>z.thx*zz> 0 ±iebfcigigH-£(i) + (ii) + (in) 

y h Sr^T^^ L T t> <fc < > 5 v a ^ ^ h Sr-fb^J«*it3Hf * 

yn^-^^ IWlSi^V^TIiCMV^n^-^- Jt&jNBJ&P o 1 I I I 
JMd^TfiiU 6 :/a HI 7"p^— * — ft^fcte^Mtej&fcjttLTig 
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ffiSrffl^-t, avtf-^h (i) *3j;t/ (III) #tttote&*rf SrfcSrfiJ 
5 fflU fNK3;h/rt>J:v\, (I I) ©3 *5feil»o«c^^ 

i^i-^K jfr^h (I) OSP^BB^J) # = (III) <£>^3* 

tny^yb (I) *3<ttJ«3>7K— (III) <£*B*ilE?iJ&fl££H-5o 

10 K3' slcJftisJ:^^^— (III) wjt^utf K3' JaiffiXy, DN 
AtK y 7-f*fcliRNA^y^ 9— tf^-air;*^ K^»*«r^tf 
»#&/flwt\ ay^yF (I) , (iih (m)^b^5 2#f(#y u 

is ri^/K-^^h din fi^fc it^^m^ratm^mm^mm^m 

^Xm&fc&f&Ztl. ay#- (I) £<£>ffi*&te&flJJBUTT^— y 
n^^f-^^h (I) *3«fcTJ« (II) ^fe*5^©3 

(in) ©5* MMMk¥#ikzmntti*y tf-vttwmm&m^x 

20 flflfctf, =i^jK— (I I) ©3 C 5|5«S<7>»[^^^^K*S = ^ 

(i) (i i) (d%l%? u**?- Y\z.nmmKti:z> & it^ 
&&&m*itftmm*m&&nffi&m^x h d) *s«tt/ (n) 

srf^»i-s„ :©3^>i« (i) *3<ttr (id ^^s^^tertc 

25 (III) ^im^liriiK'tS. u^-^ K^^fijNBJjatcit^^-m 

n^^-^^h en (id o^fe/^s^-r-fc^aittjt^ffl^y^ 
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ztibv^ b (i) (ii) frbft&Mtoi&ttRtfy 

u^b\ $.tcn=i^7$-*^b (I) *3«fctf (ii) *5£t>* (ill) 

y * * ys**? KBB^ijsfettisiwa^ffl^ y * * ke^bs?^* 

7Ky Kga^iJ^^^^— (Dzi-ytf— ^ h (I) £fcte (III) 

^Mi4Sr^*-r?>Jt^ia^J5rNCB I <Db 1 a s tt-^HiUtf t 

mtfV X? K^fit^ri^ttSo h (I) 

W^K*S9^A»C#A*n6^J^^SrfflV^-C3>aK— ^Vh (I) 

U ±IE#ifefc:J:»Jtt«Wfc = >'#-*l'l* (III) *Sf^«**b5, r<D~£ 

±tELfcJ:5lC#ife<&3t^*&**.&flf [0>Jx.tf, Science, 224, 1431 (1984) 
; Biochem. Biophys. Res. Comm. , 130, 692 (1985) ; Proc. Natl. Acad. Sc 
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i., USA., 80, 5990 (1983)ft^#JSU lUftotWtS £ t tfX'Z S„ £fc, 

10 ^«W«^fiB^Jt-ffi*i6*JBayiJ*r^tf3^#— b (III) fc* =x^tK— ^ 
> h (III) <Z>E^JU:ftffitt&E#li: ft* =* h ( I ) ©ga^ij*s— * 

Mf5 i t {^^6 (*^P^«f ^li, ^ h (I) ©3' 5fc«MBIK ii 

mmmfe+mumzm^x, m^timm^ta^n hWiW&tcnumzwt 

25 i:tt, #fB^»JT^$nSii9*li§a^ia^J#-^l*5<tt> ? 2T^$^S^ 

mte+mtf v * ? hWJ£JBv\ He l a^n&t^L-r^jt^^ lt 



WO 03/070932 




CT/JP03/01913 



s tt-f^iot, ^lfe?(D3-Kii©^=> K^>?)5 0-1 0 0 
&ST2ft{w&9, 5 0%m^^G*fc^iC^^-ev^SAA(N19)TTI^^Jm^ 

<(iCAtUnyMyb (III) «#&fttttti:**J:3K:lSH£U #J 
itfl9 <Z);j~ y =fj* * KIE?iJ<£> 3 '^^tc 2 tSO * 7 S/vvSrftaDi"* 2 

i<D*-y i/tf-KEJUi: LT&g&/£-f5, ov^^y^yb (I I 
10 I ) cd l 9 (Dlr V * KiS?!HiH«»ctB««jEyiJSr =» h ( I ) 

tifcttl 2*tt2£0>RNAiEyija»£>fc.53"!J KE^JSr*3tU, wttb 

-Sr^fritr-C, Jg^ci-<5(I) + (I I) + (I I I h*»e>4«— *«S 

15 NAh7^7x^'> 3 yffitRNAS:I®7kl«U ^«(l00mM 

y tyJ\, pH7. 4 tCfflS! £ tlfc 30mM HEPES-K0H, 2mM gfc®^ jT* A) ©jft-g-ifc 

M$ttfc^-RNA5r*P^T, mx.&5 0 til (DO P T I -MEMMjk»i^±&_b^ 

o o&^otfy ^Jiiscy ^y-w b7^7i^ y^i^v>§ 

La 3*fflfla^=i^7/U— h^St-bfc^, DMEM/1 Oig*(DMEM/10 : 1 
25 0%4 i ^ifa.f*^^PbfcD-MEM^H&?rfflV^T. 5%C02T, 3 7°CT*ffjit 

»PBSfi5t#f, HeLa3»24^7l h<D&V*MZ. 

0. 5mlfottU 5%C02Tx 37tT'24S#f^iU ftffBT?f1MR L 
fch7V^7x^^3 yffl«^#*# !> s;l/K jSiOft % £bl-5%C02T, 3 
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ari, fa7/H^7i7-^ • V - T*y-£4 • A (Dual-L 

uciferase Reporter Assay System:#E1910 Zfn pt m±M) SrfflV\ ^7 — 

^tsr^isM^aiwwjte^ffl^y =r** u*?- kbe^j & m l t <t> ^ » u ^ 

#50 %, 7 0 %, 8 0 %, 90%, 95%, 99%, 100 %fc ^tfMjtSrS^ 

iaot, ^BJo»*7c:«m^c^ov^-c, is«^-t-§(i) + (i o + (i i i) 

tt*ete**:W:BGtiJ»fcJ»AU, BulB(I)*fctt(I I I ) On > h <D# V 

* ? Kia^Jt«Mr«»^ORNA©RNA«fig«ift!iet5feS:^r-t-5r i: 

fe<DHjstc*3v>-c, ww^-rsa^oRNASrasfigfflifttii-sis*, a-is^js 

20 ^-T5(I) + (I I) + (I I I)(©=«^-^^bSr^ri-5l^«l*fctt»*i$tt*: 
y * * v*-?- KiByiJSrKiW«a* fcf^iiil-iA U SufE ( I ) * fete 
(I I I)©^*— h^/KU KSJiJtftitSlfi^RNA© 



WO 03/070932 ^^>CT/JP03/01913 

21 

RNAWRN A«MB#lfM?S«: K <fc o Tttite^ AaiSWJSW^ii: 

te=f-<D®mmt z^ztztb^mmztiz m&te&ww&te , m wren** £ tnn 

^^(c|Siit • b&X%2> [Molecular Cloning 2d Ed, Cold Spring 

Harbor Lab. Press (1989) ; ftt£4fc¥£lfclKffi rjte^CTftfe I N II % Illj , 

b xznt^m (1986) „ ^wizitt, mtom.&f-tf&zLzti'&m 

£{;i<fc »9 2l}i£T*£5 CProc. Natl. Acad. Sci. , USA. , 78, 6613 (1981) ; Scie 
nee, 222, 778 (1983) E ] o 

sans. ^^^^tbbicfi^-r^^^B/ia^^^^tLSo -s/c, th* 

T^6o cDNA7>T^7y-firfTfiR$ttTt>*5«9, ^HK^*5V>Tf« 

c DNA7^^7 V WtLtifu — ^yftt (Clontech Lab. Inc. ) ft 

t*J:Dfl)i^rv^#tcDNA7^^7!J-^^^</^rt^T*f 5» sfc 

20 \,V3.^t£iZtaZlftm£tlX^^^VxmmWmmN IH3T 3, t^COS7 

25 5ifef(DRNA«WJt5Stt^U, R?SHt^J;9, Ste^oWftSrWi 
A©^mS:«i*"Ji-S3&^ it^J-«fcoT = - K$*i5r? /S*©*w*fr0>3B 
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io titem.fc*mmz.£ ymmtzmmzm-rz x ? ^te^tcmte**tcnv4 
&m&*t<DMmmwi,T\,^mte*mmmm. mx.i-£, c-erbB, er 

biH5^^^i:M®bTV^?U5A/, h s t - 1 , src, fps, abl.m 
yc, jun, my if^MiSjtfe^ eifiUPf /W*> W^J^, 

mm^^^^^t'fDRNAmm^^^^, hbv, Hcv/ii«^^, 

15 NPYlfe^ ANGPTL 3jte^BgigUfcjE^^^% MB* t 
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10 c-erbB, e r b iHEHf-fc ^ t BBSS LTV^fLtfSA^ hst-1, s 

rc, fps, abl, myc, jun, m y b ft if (D&KUtatte^ 

Jff&?&*5W£ UT, NPYjtfc^ ANGPTL3S^ MGATlfe^ D 

-as, #ieuftv^trt), fl^, iMDNA, ae^fc, 

^ (Maniatis, T. , et al. , Molecular cloning: A laboratory manual (Cold 
Spring Harbor Laboratory, Cold Spring Harbor, New York (1982)), tJ^'f 
fry V (Sambrook, J. , et al. , Molecular cloning: A laboratory manual, 2nd 
Ed. (Cold Spring Harbor Laboratory, Cold Spring Harbor, New York (198 
25 l)h T s*> y </l' (Ausbel, F. M. , et al. , Current Protocols in Molecular Bio 
logy, John Wiley and Sons, New York, New York, (1992)), ?u—/<*- (Glover, 
D. , DNA Cloning, I and II (Oxford Press) (1985) h K(Anand, Technique 

s for the Analysis of Complex Genomes, (Academic Press (1992) K V ^ V — 
(Guthrie, G. , et al. , Guide to Yeast Genetics and Molecular Biology, (Ac 
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ademic Press) (199l))^LtP7^ (Fink, et al. , Hum. Gene Ther. , 3, 11-19 
(1992) f£iE&&*l,TV^o 

15 ©RNA^ffii^*»3^-^>h (III) Sr£A/£— y * ^ 
25 CL^ie^M^^^^ u 

hD^;^, r^viM^*, AAvm&cD^t izmi&fc+M&imtfy * 
te&mmmica&m * ttiw t -r stfi^o rna zmmnm 5 r. * k <t t» , 
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jf{Cte N ^J^«®^^^-<b UT, ^H^fF^5 2 5 2 4 7 9 -§-PJj5«#:f3 
PCTIMW0 9 3/0 7 2 8 2 ^J^#Kl|§fl^£*tfc-<^ * — (pWP- 
10 7A, pwP-19, pWU-1, pWP-8A. p WP - 2 1 $3£U/$.tcfe 
pRSVL^f) JfcttpRC/CMV (Invitrogen ttM) & ^ffil^T, HI 

?^-Wb^o-AP450, =i — yMl]$|#IBfrP 4 5 0, 1 7 7/V 

77-t Kn^^7-f P4 5 0^i*^J/Tt#5o 

•ft ]) ? W V^^^^-e#5o fLM^b-CfL erb-B2, erb-B3. 
^y^ N ^niXVfc Kp^>7— -tfPI8£l7V y >\ ^jUft=f^^ ^^V/W^^ 
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5 LTte, 7 5 9- PAP 1 3&^«r«*Tf#*. 

— ^ — £ LTWu ^ W^WS:=« — KL&V^^RNA£^mi~5-£^£p£>*L 
TV^U6snRNA, 7SK X t RNA/<£if©P o 1 I I I|7o^- 
«H£flH-3 r£#-C#5 0 £fcpo 1 I I I^OAlWM^*it7D^- 
10 fl*te/B-e#S. 

A*fc«DNA^#At-S^^^«Ft-^VNTgEiil*Pbtl-CV>S#ao^jfe^o 
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5 temwMB+mmmmAm^??-) sricgH^rttcs^.i-s-rv^ (in viv 
^f^iAtt, ^fla^fcumm^rt^M-r^^^^ ( ex viv 

o) )*(D^©*fe^^t5. 

io 5USrPCRfe-ets*BbfeBa^JSrii:siJWiiarti-#AL, RNMMnrtfc 
15 utm* /j^iii^i^ y iiftiNi^JNBJia, Urania, ^imn. m^mm, 

So 

)V7.s<$ 9— „ HIV (human immunodeficiency virus) ^<$&— „ T'fS&L 
Ifrt? 4 )\,^^<S7 (AAV, adeno-associated virus) % ^/V<.X ? /K* 

^<yy — , (HSV) 
25 ^C/V^. (EBV, Epstein-Barr virus) ^<y y <!f ;6 s fc{f £>*L5o 

^^^/^W^i^iAMi Lttt, y ; y *y 

^'f/w^*iK^$*TJgii»'&y ^y-^Sr^U, «^i:itt^m'^$^^y 

*?u*^h**mi&ftfcmA-rz>mM& } Jtfy~-j*m ; #yyy u^k^t 
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aAi"6^-r K (naked) # l> 5? ^ Kjfe ; ^MBjEMMV #y — 

mmpmAmEBv^ff—nmm^zmm-tzt. eb!>^;^ (Epstein- 

10 Barr virus: EBV) fit, 1964 ^{doi^^^ ^(Epstein) <bKl J; ^F-y h (B 

urkitt) v i"mte&<Dmmimife£ v ^m^nt^^^^^m-r^ v^^xx 

[Kieff, E. and Liebowitz, D. : Virology, 2nd ed. Raven Press, New Y 
ork, 1990, pp. 1889-1920] 0 B VlCfctiMS: h 7 — 

^EM^o^!) y^IHiS ^>T^I4if l-J: 9»4SAk a t a E B 

xmrnrnzmR-tz z.k\z&v, »^se b v^^l^v^m^^ ^ 

25 |Ak a t a*MSfc'M/l'*JStt«rRilM-6£ BWi:t5*ft©ffi* 
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±.WBM&y #y— a m x 5 ryfty^ • ^-y ^^wWAtt, #*J 

*.tf«fiBfe©^5feU: cfcoTff 5 rfc^T** 5 CNakanishi, M. , et al. , Exp. Cell 
5 Res. , 159, 399-499 (1985); Nakanishi, M. , et al. , Gene introduction into ani 
raal tissues. In Trends and Future Perspectives in Peptide and Protein Dr 
ug Delivery (ed. by Lee, V. H. et al.)., Harwood Academic Publishers Gmb 
h. Amsterdam, 1995, pp. 337-349] „ 

A* h (D^m\Z.m K.XmteX*Z 5 CYagi, K. , et al. , B. B. R. C. , 196, 1042-1048 

(1993)] „ znjjmft. -yyxz h*-kmm-b^z.ffim,vx\,^z.b^m& tt, 

UT^y — J*\ttffiM*^-i-Z>^W&V>X%*£V tfy — J* (multilamellar large 
vesicles: ML V) 1 #CB^!J *Ky— -£> (large unilara 

ellar vesicles: LUV) ^Vb £ ft 1 tfel^ V # y — A (small unilamellar ves 
icles: SUV) ^1X^7^5 Ki©MM^Wt, jfrSB^Jte^W 

25 /v*^*— (c^tns i^^i-^a^^ffl^y kkw, *fc« 

SWae^ffliB^JSr^Ab^, #P>H5«^#^fit-rS#i*(ex vivofe)T' 
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m2mn, ^va-^KBW, ^fcfi^ae^ia^u 

fi^3t^ffllE^J^#A^^*>Jf S^cfe^, * 5 EMETIC 3 2°CT- 1 
HttHk 2500 HMKKlTit'L^BI b/c^, 3 7 °CT' 1 0 %M^^^#Tt- 24^f 

in situ pcr^ ^j^^M^^^-^0^igit^co^-t-5^sti-e 

iiS, UT, #J;U^#J» lxio 8 Mfc*f LT 1 x l o 3 

cf U ^ixio 8 cf u<Dimttez&-$te&m-f&zbw&$.isi'\ 
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WJtfc^/BSE^J (jJg*BBat3te^-«>RNAlJ:*B*IW^-y =r*^ K&-£ipzK 

So 

KSr-g-tf^ y * ^ utf"^ K) ^A^5^^, ^tf>3tfc^C#)JB# y 

/W*^* * — SrfflV^H^te:, if fitted b o *W yw*>fc ¥<D&m&P CR&rCtT 
t=^-t5<c^l!:J;9, jl^f^^bTjie^«Jffl^y^^^^KSa 

^•fflga^'j *> s v - ti h (Dmwzufr&AstdmAm^? ? — * tin @ wjte-?« 

25 (cteffl^^- y K^tr^y K) as#A£ftfc*fflJ&«:i5tt 

flMRfc&CTffl1!r«tfa$*b** *«3W, tt*#K M^J, ««»J, ^® 
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-axbtt, y^mm^a^ftfR (pH7. 4) , v^v^m. m^m^tm 

3D, U hn^xf;^^|ii LtHil xl0 3 pfuHlxi0 15 

p f ug^i:t50)!lUv\ 

m&mAZtiitmfanm&te. ixi o 4 «/bod y ^^ixio 1 5 mf&/b 
ody s«©ttH^e>a!rin5©dSjB^-e*>5. 

^Bjo»^fc(*Mi^^joV^T, i!ift-ra(i) + (i D + (i I i)<*> 
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mmwts mte*<oft&e>ftft\&Wfe-fZ>y—^7uiy h#Vr, DNA7K 
6 V i tt cDSE^iJ Sr A/fc^C Affl^< * * - £g*it0F (-^ Ai~ 

i^saicii^^n, -v?*> ty-^ *-*\ * 
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zf-T^witfflt^^if^o^t, flic/ 

l**BJ»*fcWtflim£#LT, + I) + (I I DOny^yh 

15 {cSIAU S9SBlWIB(I)*fett(l I I)<Z>#y u*?- h*m&\kttffi-tZ>&fc 

tfv** isx-^FMm&m^Xy mm§'ui&&)&te**:x? v—^^-r^m^ 

20 43V^T. 

ilB!/}S£7c{mj&K:*5V^T, 5iiKi-S(I) + (I I) + (l I DOa^-^^h 
|fc£fcW:K#fc MlJl^AL, lfflfB(I)*fctt(l I DOa^xK-^^bcD^ 

* y^gB^ij^^y^^ h*&tctemftmte*m^mw&&w^x^z>i®mi> u< 
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(b) mmt^m t , ^— ^mumA^ntcmm 

(c) y * 9 y*?- Kga^jtc «t 9 . wwae^ .tot 

io ^z^m, 

15 (e) ^^^AS|i|BJte^^SR«Wit^lwJ;oT = -K$HST5/KE 

f KttUi, ^jb^, %>m±mm. m^mm, mm^mm, mmm^ 
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10 L-C, &J2 0%&LL, $ftl<«D30%^ £ V U < itm 5 0 %^_hR§. 

^m-tzmmtmm^^x, x^-t^L ^v^-^m, 
Mm*£±x*i&n&x&z><DX\ mz.it. m%mm mx.t£. * k ^vx* ? 

20 <>K tye^, 'T*, "tfvK ^V^>"^— <c 

25 ttttMft IC fc -5 *H#J 3t£r?- ORNA©RN A$Stg#pfjjfJ?£t£ S^iti" 5 Srft P 
##i-54§£\ -j&ffjKj&A (M6 Okgt Lt) te*3V»-CW\ -Bto^R 
{£&®&m 0. l-100mg, JftKMl. 0 ~ 5 0 m g , £ 9 #f £ L < 
0-2 0mg^f5o ^SPW(uS#f5f^|j:, mt&W<D 1 (US 
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&m<DM#}m.fc z Fmtf y*? ke*j, m^MB^-mun^n.^m.^ 
mmm, k&z> m&tf&fc+n rna©rn Ammnu ^tt zfem-t z> it^m * 

m<DKX~T&ni&X (60kgi:Lt) iz&i§--rZM&, -B^ot^k^^ 
5 0. 0 1~3 0mgg^ ^tKliltlO. l~20mg^ L<« 
mo. 1 ~ 1 0 m g S^?rf la^l^ J: 9 5 O^^T'fc 5o 

io ?-*m^z>^t\^z<o , ^mmm^mmm^mm-r^^ k&x$z 0 
mm^f^mmm^^^t.tcnviy hx&&ffitm%)%&i&irz>h<Dx3bz> 0 
*<s&m&mf&tekicttvx. $^u<«, #t hm%mm<Dm±{c$>urz>f&& 

<t9> ^coui^, mmM^ir^g^ir-rs^igp^o^a^ffl^ 
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BL/6|fc DBA2^^t\ ^tLt, B6C3Fim BDF1 
10 B6D2F1^, BALB/clI, I CR^«S4if) tfcli7yh 

(finjx.rf, Wi s t a r, SD/£t') LV\, *fc|BI*3SK:. t h^tf>IiB 

25 i : *3§woswi^i^y * * - 

*HJ£^!l^*5V^T(i, Sttlfif*^^7x7— fcfiUS^- (Genbank Accessi 
on No. U47296) 34-452 I:^^t5l9^7 UUrf- KOEJIJ 

^RNA^^-7j77^^«^ It, 23Itf>:a^-^ hgB?"J£ 
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RNAIB^IJ^^, ^*n7?^ hfe*m^Z>-fi9fc<D$W}&l$m (Appl 
ied BiosystemsttMAB 1 3 9 0 OM^Wy hDNA^) 
RNA^J&fflf*M£ffl^T^/&b7c 0 i*h ^^3>-hci-/l.ffl^ LT> EG 
F P (Genbank Accession No. U55763) <DUWttM 9 3 6-9 5 4 KfifcH" 5 2 
5 lme r^f>^67^-!7— HWiJ(F)i y/^— ^iH^J(R)^RNA«r^bfCo 

^ h(I I)<Ogfi^lJ^i 2^S<^ 1 fe>0^uGL 3. 12RNAi^U = ^tf?— 

h(I I)tf>ia3W7&S<£>t>tf>£uGL 3. 7RNAi:Mlfc. 
fcuGL3. 1 2RNA*S«£TJ ? uGL 3. 7 RN A<DlE?Uf«;iX^nifi?iJ#-S§- 1 
10 3oJ:tJ*2lC;^£tK uGL3. 1 2RNAfe<ttJ : uGL3. 7RNA©ny/K- 

^> ^ b ia?ij{iia^j## 3 & <t xt- 4 (c^ £ *i<5o 

^^=>yhD-/l/ffltLt, EGF P(DiB^lJ{M9 3 6 - 9 5 4{Z. 
ftffi-tZ>2 lme r^f5^S7^-!7— HWU(F)RNA<!: y^-^ia?iJ(R)RNA 

15 XOUU(^^^V)^^n$tLfct><D-C*)^ 0 

mMM2 : #^0^#)3t^-JB#y J*^ K£ffiV^RNA$S^WJ?£'l4 

1. RNAh7^7x^VayfflRNA« 
_L!Et?#£>*bfcuGL 3. 1 2RNA (I42t/W) fei^uGLS. 7RNA 

20 (135 tm) Z&xM&Tkfcmm^X 10 0 t'nWfi 1 f&£rfl$SJ bfc 0 

#CV>T*3 0 /x 1 0±fERNA*§fl¥i£, 3 0 m 1 ^^StK, ^^^2 4 0 & 1 <D 
i^«^(100mM V V A, pH7. 4 ^mM^tltc 30mM HEPES-KOH, 2mM ftgft-v 

y*^<?M>)<Dm&&ZMML. uGL3. 1 2RNAW^uGL 3. 7 
RNAgI (mm : lOpmole/ul) £ bfco (X5, X50) KJ^'Ctc^mit 

25 ^T±l5^»^-e^Tofc 0 

2. ^^3yFn-;l/s iRNA<OM 

±fzmmm 1 -e#f>nfc egf pae^-^ia^Kig 936-954 ^fciH-s 

2 lme xfrbftb l*m?*y— KSB^J(F)RNAi: y *gB?iJ(R) RN A<7> 



WO 03/070932 ^^CT/JP03/01913 

40 

#10 fa^/v-fo^M^U 7=-!Jy^y7 7^MX lOO^liU 
ftWSfcfc: ioT5 ffiF*fi bT. = V h P — ^ s i R NA^i (EGFPc2) £ bfc„ 

3. F7^7x^-> 3 yI^MS 

5 ?r^*-r 5 9 a — ~ V ^ ^-pGL3-3yfp —A- (pGL3-control :7"n^ 
^^^(^rW^^iRen i 1 1 a )/U^yy^ ? — t*3H5^£^fi-5 p 
R L/TK (pRL/TK: T'W ^±^) O-ttb^tbt^ ±flB^WJ!i&*L;/S:#RN A«r 

BP*>, 5 0 Ml WOPT I -MEM«|jfa.fl|*&flfc('¥^3-BRLtt$!i) lC_h1S€-W 
10 * — itfe^P (1 fig <D pGL3-Control tO.l/ig© pRL/TK) , *5 <fc U^IPJ! <D 

IRWJte-^fflaKy 3*^ KOuGL 3. 1 2RNAfc<);U ? uGL3. 7RN 

A, **:l4^SW=^hci— /i^s i RNAS:J0itfcJfif»(EGFPc2)SrWttUfc 
(a*) o 

S'Ji&5 OjulWOPT I -MEMtgi&le: 1 . 5 1 <D V tf? x. ^ * ^ 1/ 2 0 0 
15 0 (LipofectAmine2000: 5*- %M) ^^P^Tra U Sfif 5 

4. b7^7x7^gy 

He La 3 *fflj|&£r3 ^7 h Egfj* fDMEM/ 1 0 *gifc(DMEM/ 

20 10 : 10%«rJElftL?f (INTERGEN *fc» x #1020-90) £Ss#D bfcD -MEM^tf! (Si 
IGMA tt) ^rffi V>T % 1 Oir^^ltf)^— IWCT, 5%C02T> 3 7 e CT*fflit 

SbT^BiiaSrSiJ^U 1 0ml ODMEM/l OfcU?®»brt:. jfaJMH-tttt&ft 

V^-CJHBiiaSfeSrtfSJb, 1. 2xl0 5 /0. 5ml^i5i^ DMEM/10 
25 fcffllvriMBibfc:, He L a 3$Bfl&£2 4 7t^U— hcD^^/WCO. 5ml 
fo» U 5 % C O 2 T> 3 7 °Ct? 2 4 b7c D 

h7^7x^-> 3 ^fi, 2 4^7*l^hOHeLa 3«<DJ#tl}f 
Bfc*U IfU^DMEM/lOlrO. 5m 1 To3-«7 rc/WC^P bfc„ ft^TO. 
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jS-ToTtD— \Z.l,tc&, 5%C0 2T, 3 7tt2 4 U^igH Lfco 

5. ^7x?- -ncDm&mfe 

faT/l'-/l'^7x7- if • U/K^— • Tiy-fer^ • is^T-J* (Dual-Lucif erase 
5 Reporter Assay System:#E1910 7o> #*±$0 SrfflV\ ^«-^>KMI^# 
(^^p h=i— /Hn»o*: 0 igU^l — MC** Md«Sf«J-©jg#tt«»j4 0 0 n 1 
£JQ*L, JNBJte&JgtfSiirfcSL 4U^fc*-Cl 5 0 0 rpm, 5£Wt<frU ^<7> 
_Uf2 0/z 15:, ^©g^lLARIIl 0 0 /xH-^t, 1 III S <Dik*¥3£ 
% &/\> * — -CffilJ^kJU GENios (TECAN *±) ©SSftiBlJt:/ ni/^ix^r^V^ 
10 Tff ofc G 

• /Wi7- tfOilUJJMS:, (*5W*-{r : Ren i 1 1 a)/!^^ 
3L*7— if Wy^-W^y^-K) tfMjtT-*$IE U 3El-RNA^#^T-e<D 
SMK&l. 0 £ Lt, F-Lu c/R-Lu c cD*g*Mt$r^ta Lfc„ 
^m^EI l *7tf« 1 ic^-r 0 
15 ^1 





PP-Luc Rr-Luc 


Pp/Rr WEffi 


3 >tf (II) 7 %£J£ft x5 <T^^fir3gR 
3 V# (II) 7 m&WM x50 *gf*3R 


3004 70136 
25376 223084 
100749 320428 


0. 04 0. 09 
0. 11 0. 24 
0. 31 0. 65 




149861 310559 


0. 48 1. 00 


3^^(11)12 i&Mm& 

=> (id 12 mmmm x5 {g*^ 

3 ^/K (II) 12 m&WM x50 {£#r 


3726 72009 
31507 304565 
108888 309057 


0.05 0.11 
0.10 0.21 
0. 35 0. 73 


EGFP2 x5te*frSR 


112486 233487 


0. 48 1. 00 



i:<t53yho-Mri. 0 0 t \^XftMtrZ>b, ^y^yKl 1)^71 
»fcL*3^TW:» 5 0f&#tt* 5ffiF*3R, -^tl^tLO. 6 5, 0. 2 4, 

0 . 0 9 £»&##Kl*fit#/h£ < M , ^{C*3V>Tf^ 9 0 %?gttiS«l»J$ 

zti^ti o. 73, o. 21, o. iu mmfcmzmw.&'hts < t* r> , jec^c 
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WuGL3. 1 2 RNAfcil^uGL 3. 7 RNAliiot^I^t'ifoS^ 

^t^n^-^yhd i)aWT£V<Di:9&teMftftiE?iJ (-AATT 
10 -) T'fcotfc, RNA«l»Mtt^t5it«$tvfc(f-^^$f)o 

H1fc#J 3 Lamin A/C 3te-*-«tB«]*J'<* ^ — «£ <5 RNA WmnU^ 

*H»!lt-*3V>T(^^)iHK J f L ^: Lamin A/C jfrfzsT- (Genbank Accession 
No. X03445 ) <D@E?iH£S 640-662 23 ^ ^ KOgfi?iJ£ RNA ^ 

15 >-7x77^0«ti:U»t'Mt5'<^^-^ISU ^<£>RNA 

( 1 ) Lamin A/C &m^mfm®Mm<D<feW: 
1 . Lamin A/C iHS^&it&WfrJ^ * -OffeR : 
20 Lamin A/C Jt^flMB^lflilK* ttfiTF© «fc 5 (CMS* bfc 

t: bU6 promoter ^T<^^7-fv- £fflV %T (^y =f^— l*5j:U«2 ; gfi^J 
#^7,8)PCRK:.fc9ilMBUfco r o pcr JBfggrtf&ttMt:: tt, a-y^— l 
(ga?ij## 7) SoXXfi* y =*V- 3 (B£?iJ#-5§- 9) Sr/B^T PCR £firv\ fjjtflfcSNJf 
<7sp45I #J»rlfB{fcS:9*A Lfcgfe£ U6 promoter &fEK Lfc. r. OlfffiWf^SrftlJIS 
25 f^^coRI^iU^al T^irU l^ftK:ttJI$&& fccRI & XXf- Xbal VmWr^tc 
pUC19^<^ ^ n — =iV^bfc(pUC19U6) 0 

-^?*H1 promoter {iaT^^^-r-^-^fflVNTC^-y fc<tt>* 5 ; @S 

^J#-^ 10, 1DPCR Ufc^tC. ±ti|iSif>T-^^JPg^ fcoRI *5 XTfi Sail X'W 
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WfUfc. rODNA^^r^oRI ifcitf-Sail T^^L/c pUC19 * — n> 
^V^Lfc( pUC19 Hl) 0 

^-y £ i (ia?iJ#-5§- 7) : U6P. F, #F*! ; fccRI SOBrfflHfc 

5 TCTTTG |GAATT^ AAGGTCGGGCAGGAAGAGGGCCTA 

=f-^—% 2 (IS?lJ#-§-8) : U6CSP45R, #f*l ; Cs:p45I i2J$rgB{4 



TGCTGCCGAAGCGAGCACGGTGT TTCGAA CTTTCCACAAG 



10 *V £3 (I5^J#-§-9) : U6P.R, ; Xbal ijOBrSMfc 



AAAAAT TCT AGA TGT AAAAAT AGTGTTGTGTGCCTAGGATATGTGCTGCCGAAGCGAGCAC 



^-y =f-9— £ 4 (g£?lJ#-5§- 10) : raHl.F, ; EcdRl WWrffiitL 

TTTTl jGAATT^ ATGCAAATTACGCGCTGTG 



15 

*\j=f^*-%5 (ga?ij#-i§- 11) : mHl.R, #1*3 ; Sail Wf!fM£) 
CCMGG |GTCGA(^ AAAAAGATATCTGGATCCGTCTAGACCGGCCGCCACTATAAG 

^(^y=r-e-l (IE?iJ#-§- 12) =^r— 2 (E^JS* 13) £T^-y 

20 Ex-Taq (S*S3g) "C DNA Ufct&tC Jfcal, Sail "C^O^f LT> mffilZ 
5ail THsOBfr Lfc pUC19Hl ^ * ^ ->^U pUC19Hl-Lamin £ 

£fcpUC19 vector <£>mmmm Ndel M:^^7^v-(ty =fv-5 
*5 J; T>* 6, ga?'J## 16, 17) T* pcDNA3. 1 (+) ^ 9 — (invitrogen tfc) rt> kit*! Lfc 
25 ^^-^-C-WWtfcit-IS^SrifALT, pUC19-neo ? — %YEMLtc 0 Z<D^<? 
& — (D EcdRl ^ ffindLII%}WiMtiLfc s pUC19Hl-Lamin $ — fab £c<?RI, 

^oiii ^ctoT^oKffufc, mknumm^mir^m^^mx^, Lamin a/ci 
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1 (Ifi?iJ#-5§- 12) : hLaminAC-4. H1F, #1*1 ; Xbal iiOgfrgBte, T 
H ; stem^g^ ; loop 



AAAGG TCT AGA CCCTAA AGAATAAGTCTTCTCCAGCTC CTTAAOGkG 



5 ^-y rfV— £ 2 (ga^lJ##13) : hLaminAC-4. R, #F*J ; Sail mffiUtiL, ; 
stem ; loop IiSJsS 

ATTAT |GTCGAC| AAAA AGAATAAGTCTTCTCCAGCTC g77}4^gGAG 

^-y=f-e— ^3 (Ifi?lJ##14) : Neo-Nde.F, #1*1 ; Afofel isOfiftMC 



10 AGMTTC jCATATG| TGGAATGTGTGTCAGTTAG 

*}) =f-r— £ 4 (ia^>J## 15) : Neo-Nde. R, #1*1 ; Ndel WffimtL 
AGAATTC |CATATG| AGGTCGACGGTATACAGAC 



15 2. Y=7^^y^^^B l^m.^W-(r>mU : ±15 1 P^tLfc Lamin A/C itfc^- 
W&foM^? ?—<D 1 At g 2: 50 /z 1 tf> OPTI-MEM (invitrogen \±M) ^AD^lfc 
(A$D o giJK: % 3 // 1 <oy ztf^zn^ ^ 5: V2000 (Invitrogen *±^{) &50Atl 
(O OPTI-MEM IcJPtLT^U 5^1tWiUfc (B$D „ A$[<bB$?& 

20 3. h7^7i^v'3y: 1> 7 7 ^ ^ > 3 i/ftr 0 {d, 10%<D FBS SrS^JP b 
DMEM &t& iisy-^ftM) 5ffflV^Ts HeLa S3 SflJfeO 2X10 s /ml tt^ISS 
U 24 7^7"^- h<^— ^/l^fct) 0. 5ml T oiD^LfCo C02 (^^3 
— *fc®0 tC-C37°C. 5%C0 2 TT— IfeHU^SrtTofco ±IE 2 -CUMftbfc h 7 
y^7i^ v^h V§ -y^^^s 24 7X7" h<D— V^/^tc V 100 ^ iMx. 

T-^^EDTA^ (Invitrogen -C#Bm&&*J# bTlHlUX Lfc. IUTOcD 

*BJS£, 10ml tf> 10%FBS £*P XL fc DMEM (-V^tfcR) fclMHR U 10cm 
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W. (10%FBS, 500^ g/ml O^x^r^ fl" (Invitrogen *±$g) Sr^tfDMEMig 

L&riS£> C0 2 Jg*2s (Ir^a-frlD {CTSTX:, 5%C0 2 T-Jg*£firV\ 
l£ 31 i©^i^V7 ^WttO«^5r#7c:o #5>tbfc^?r Lamin A/C 3t£s 
5 ^$H6^f&l£M2tt £ LT, ^T^Wffi^ffiV^fCo 



(2)LaminA/C »fc^1|g^M«cOfNffi 



1. RNA : 

10 31 Lamin A/C *fK^t^MJ®«£i£« Lfc 10c mf^f 

#*PBS -C~lHlgfe^, 7*^ y htc K> 3ral <D TRIZ0L f*^ (Invitrogen *± 

3#Hgf£SU 4t, 3 0 0 0 r pmT*40^r^'L^gl^tTofc 0 7Kf@ (— # 
15 ±<Z)gB#) Sr#*frLV^^— 0. 5 m 1 <7M V t'p'V — ;v£r 
ADx.T^ U 5-10 ^F^^fi-ef^g Ufc 0 4 °C, 3 0 0 0 r p mt' 40 
5S'L^BtSrfTV\ RNAJtKiU 7 0%x^y-^-c-$?fe^ufca, DW \zMM 
LfCo #W^<B«3fe£ 260nm «: DU650 (^y^^^ttU) T'$J^U SlJtifiSrfc 

20 

2. 

31 mm<D Lamin A/C it^^»iJ»^$ri^# bfc 1 0 cmf^ s> 
£-*PBS V V EDTA feW. (Invitrogen #M) r^flS^rfiJ^ b"C 

(EUftLfc HHtX^^«?rl5(- PBS 5 0 0 0 r pnu 5^^^*^ 

25 'kT-lM&SrlHlIfcLfCo [e]i& L/c^fflJ!SSr boiling lysis buffer (5% SDS, 5mM 
sodium ortho-vanadate, 50mM Tris pH7. 4) K^fl? L7tt&, 100°CT- 5 ^f^S 
U S^{C7K^bfco 15000rpnu 4^T* 20 ^F^fr^gf £*TV\ ^^ff SrHMX 
UT^e«^i:bfc„ se«^(^@7k$rffi^T10^^Lfc^, 
^jt^£*I]^Lfc 0 GENios (TECAN %hiSi) Sr^^T, Advanced Protein 
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Assay Reagent 1*3! (cytosleleton TMO«6SM©®^ 

tfco bsa %mm& t vxm^m^wiE u mrnrn^. 1 u %/» l (omm^ 

5 3. y if^^-f ^ y ^-C if— V a VIC £ 6 Lamin A/C mRNA &T%M%T : 
_b|B 1. "CWlSIL/t. RNA Srffllvr LaminA/C mRNA 3§#Lfl?#T &*Tofc 0 

Lamin A/C mRNA3§51fi?#r 

20/xg O total RNA £^l4T#n-*y/U-t*2fc»I LT^St Ufc**^, 

Hybond-N+ membrane (Araersham Pharmacia Biotech) t°7 9 — '/d 

^bfeo T^^WfSprehybridization^ (50% tJvVAX^ K, 5 X SSPE, 
2XDenhardt' s solution, 0. 1% SDS, lOO/zg/ml denatured "tr^W^f- DNA) t^T 
42°C, 1 >*WWMBUS:ftU: % 32 P dCTP XT 4 V b — ^^/H^fc lamin A/C 5tfe 
^$r>»t Sr^n — LT/1^T— life hybridize Lfc 0 . >ZfU^<Dm¥& 2 

15 xssc/o.i%sds »«i:J:otfflli:t5»lllim\ z<omft& 3®mymvtc 0 
^(D^k 50^C-C 10 65 < Ct?10 5^2|Hl^SrfTofji 0 i5fe^^i^^o fc^ 

*£m&IH 2 {Cl^-t- 0 Lamin A/C fc^«H#fM#WJ^T?W\ ^<**— *«A*B 
JJfrftc^ Jt-<T Lamin A/C mRNA <r)W%&$M £*LT*3 «9 , Lamin A/C iHS^TO 
20 »J-<^^-^ x it^^^^RNA^Wimtt^-r^-^^PJ^^^^o 

_h!22. tilWLfcIfifty^^, SDS buffer Sr^T 2 {g^Lfc 
25 ^C7) 6 a L £ 13% SDS T ^ U /WT 5: K^WdfiJI L, 300V, 40mA 0^#"C 80 ft 
fUjSDS PAGE^fTofc -tr^ Ky^yD^f^y^lMtt, &ibLfcy 
/W^?>, 300V, 140mA, 60min O^ftfief^^ h p-fe/l^a— *J^(BI0RAD *±) 
tcfe^LfCo Ifif^oyMfc^fnt/VD-^illi, lOOO^^bfc 
St LaminA/C Jnft: (BD /"W ^l/*$M) . tfcli3yho-/U^ (a 
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Tubulin tfifc, Zymed Laboratories 51 HRP Wffirt 3r Anti 

mouse IgG jftfrC'KJfc Lfc 0 Larain A/C KO&ffif*, ffiJDKtfifcH/£& 

(D-^ h Pir/VP — J^HHSr ECL western blotting detection reagent (Amersham 
Bioscience tfc) X Jlft:7 w /WAKlfllft-t-S £ £ \ZL X <9 frofc c 

cfc 5 Lamin A/C (7) mRNA tf>j&g t tif£— ffc U mRNA tztfX*t£ < if8iRt&<£>* 



10 *H»JtC*5V>-C«, ^^it^^^^/WV-v-y^^— ifitfc^HGenbank 
Accession No. 47296) <D&&]{flM 357-381 KLfB^-f-S 25 Ktf>IE?lJ2r 

rna mtmm®m*wm byto 

15 

^"f- KSrlBSi-S'*^ ^— — SIS (U6H1 25stem- Luc, U6H1 25stemloop- 

Luc) , &£Zfi*?sWi'y^7-^mfc*Ktt1rZnmZ^te\<^l' hn- 
20 A"<** — SrflMBLfc, 



=3 >- h p — yw<^ ^ — 

H»J 3 -Cf^K Lfc pUC19U6 £flJP£@tiif EcoRI RXf Sail U fc h U6 "f 

* — SrmStU ^nmft* EcoRI Sail "CliUf&rLfc pBS ^ * 
25 P-^V^bfc(pBSU6) 0 O^^H»j3-t?^U/cpUC19Hl-<^^-<t I9^T 
tf>^7-f-^— (^-U l&t^-CrcRfciOHMSLT. 7^ HI 7p^- ^ 

-^¥ib ^OlgiWKffK-^SaclXVSpel "^§I»fU SacI Spel "Ct>0H|fr L 
fcpBSU6-^ p— —iX^U nyhn-^^-^Lfc 
n =fV— £ i : biHlpro. SacI ifi^J## 1 6 
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TTTTTGAGCTCATGCAAATTACGCGCTGTG 



]) =^r— £ 2 : biHlpro. SpeI-2 ga?"J#-^ 1 7 
TTTTTACTAGTTGGTCTAGACCGGCCGCCAC 

5 

Luciferase jf^^- RNA m&foU^? * - 
1.U6H1 25stem- Luc 

IB?iJ#-5§- 18, 19 (D-feZ<D*V =t-^—lRTlJr}) =*V— 2 £T~— V ^V^tc 
'& s UWmm CspiSI AZwI -C^OKff Ufc => ^ h n — /w< ^ * — K ? o — =. V ^ 
10 bfc 0 

;f ]) 1 gB?iJ#-5§- 18 : 25s#4F ; #J»f5fcH&, stem^g 

|cgaa[aaaaa gcataaggctatgaagagatacgcct ttttggt 

15 ^ U =f-e— £ 2 BB?IJ## 19 : 25s#4R #ft ; Xbal #J»r5|c8&, stem^Jgc 

[ctaga|ccaaaa aggcgtatctcttcatagccttatgc ttttttt 



2. U6H1 25stemloop- Luc 

ga^j#-i-2o % 21 <DTm<o*v =*v— 1 *3«t^y 2 %r=— y 

20 fc^> Ex-Taq SrfflV^T DNA -^Ejc^^VV double strand oligo Lfc 0 
Ufc double strand oligo Srf&l&BMt Csp45I :joJ;0*XbaI "C^D^f LT> Csp45I 
&U*XbaI T^^rbfcpBSU6— ? n — — >?Vtc 0 

^-y =f-^— £ l ; ST-UHGL3#4F |E?iJ#-*§-2 0 ; #1*3 ; Csp45I #J»r«Bifc, ; 
25 stem fKigu ; loop £g$ 

TGGAAA G|TTCGAA| AAAAA GCATAAGGCTATGAAGAGATACGC Cyr>L4 6GCGT 
52mer) 
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*}) =i~?—% 2 m?m^2 1 ; ST-UHGL384R #f*) ; Xbal #JKffgB{4, TB ; 
stem ^B4£, &4ffc ; loop 

CACGGG^CTAGA|CCAAAAA GCATAAGGCT ATGAAGAGATACGC C7TAAQGCGT 



(0ft 53raer) 

5 

1. «>3 >1g^flc<OWSl : 1.8 Aig<DpGL3 ay hn— /W< 

— (Invitrogen ^±M) % 0. 2// g <7> pRL/TK ^ (Invitrogen tfcSSD , 
&I*JblH 1 -CWfettfc RNAi * — <D 20 m g *• 200 n 1 O 0PTI-MEM 

(Invitrogen tfcS) (A$0 . A^{*. RNAi Wfr<* *~ £ 3 ^ b 

10 D— /W<** — <Dfi-3ai^CO#^{c:oV>T, SUiBKlpSSl L7c 0 BUM, 12^1 

<7)U7}f-7^iJ7^^y 2000 (Invitrogen tkfti) 5: 200 m 1 <D 0PTI-MEM X.X 
j&^U 5^^-e#^L/c%0^3*p^Lfc (BiR) o A*&£B?££r 
20#M£i&-eKJ£LT, hy^*^* v-3 y«£># (3 SIS) £ 
IMKUS:. 

15 2. b^^xy^fis-al/ : h 7 V* 7 9 *s a ygj 0 10%O FBS Sr^S 
*D Lfc DMEM ig±fe (iy^^^M) Sr/B^T, HeLa S3 fflja© 107ml JgJRSrW 
Mb, 24^C7 P l — hO— V^JlsmiiL*) 0. 5ml-foJDx:fc 0 C0 2 ig#^ (If-^ 

3-*±§sd 5%co 2 Tx*-m.mmm*ft^tc 0 ±is 2 -church 

7^7i^v'3yl^03», 245X^1^— h-O— ^/VMSfc!? 100 
20 /ilfo (-llI0^T4 0(Z)^x/V ; n = 4) ft\<Dty^M^lB*JzM, * 
— h £C0 2 ig^fs^MU 1 0M#IIS:tTo^: o 

3. /Wx^-fTyt'f : ^f^TA* ^7x7 — • U/K— • 
T y^Z.-'i ' i/^y^J* (Dual Luciferase reporter assay system, ^n^^f^t 
9£) &7BV\ Hf^tt^O^y M^ttOr/n h=i— yWc^Cfc 0 Jg#:7°l/- 
25 h«tt)«f«l«r!a§ll»*U «BflaSrPBS-C— £Bfc#L7fc. H-SsttO^fi? 

0. 2ml/>73i^T*^P L, *MS«r*#£*fclJK 20 /z 1 Sr8S#<0 

SlS«aiLARII100jul fcft^U GENios (TECAN*±S£) O^tSD^P ^7 
ASrlv^*^/wW'>7x7- t?<E>£H£&aij;£L;fco 3lt$ct> Stop & 
GroWII* lOOnlMZ-ltte. W*<7VW>:7 x7- fe?OEH4& GENios 
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-T*#t>ttfda^ 100 1 uTs #^i=@^ii:?r^mu^o 

100 £ bTx U6H1 25stem- Luc "CIS 32. 8%, U6H1 25stemloop- Luc "Cti 
9— ^i4«r*U»Ji-Sw i^JiLfc, i3cD»f), *38WO«WB«i 

10 SjJVOfctK RNA^»j^-i4^-rs^^^a^^nfc 0 
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1. ittt5d) + (i o + (i 1 *^hfrt>tez>&m-$it£nm 

^Jtfcot, fcttiHSiF-ffistf y 55 ^ KEWtt= vaK— V- ( I ) 

5 (I I I)(OV^n^X{«^^iE^J^*iMi-^ga?'J^^T-t^RNA{cMbTR 
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SEQUENCE LISTING 



<110> Otsuka Pharmaceutical Co., Ltd. 

<120> Polynucleotides for a target gene 

<130> P03-02 

<150> JP 2002-46889 

<1 51> 2002-02-22 

<160> 21 

<170> Patentln version 3.1 

<210> 1 

<211> 52 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> uGL3. 12RNA 

<400> 1 

cuuacgcuga guacuucgau uuguccguuc gucgaaguac ucagcguaag uu 



<210> 2 

<211> 47 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> UGL3.7RNA 

<400> 2 

cuuacgcuga guacuucgau uuguccucga aguacucagc guaaguu 



<210> 3 

<211> 12 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> component sequence of uGL3. 12RNA 



<400> 3 
uuuguccguu eg 



12 
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<210> 4 

<21 1> 7 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> component sequence of uGL3. 7RNA 

<400> 4 
uuugucc 



<210> 5 

<211> 21 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> forward sequence of RGFP 936-954 

<400> 5 

gacccgcgcc gaggugaagu u 



<210> 6 

<211> 21 

<212> RNA 

<2 1 3> Artificial Sequence 
<220> 

<223> reverse sequence of RGFP 936-954 

<400> 6 

cuucaccucg gcgcgggucu u 

<210> 7 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> U6P.F 

<400> 7 

tctttggaat tcaaggtcgg gcaggaagag ggccta 



<210> 8 
<211> 40 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> U6CSP45R 
<400> 8 

tgctgccgaa gcgagcacgg tgtttcgaac tttccacaag 



<210> 9 

<211> 61 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> U6P.R 

<400> 9 

aaaaattcta gatgtaaaaa tagtgttgtg tgcctaggat atgtgctgcc gaagcgagca 



<210> 10 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mHI.F 

<400> 10 

tttttgaatt catgcaaatt acgcgctgtg 



<210> 11 

<211> 54 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> inHI.R 

<400> 11 

ccaagggtcg acaaaaagat atctggatcc gtctagaccg gccgccacta taag 

<210> 12 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> hLaminAC-4.H1F 
<400> 12 

aaaggtctag accctaaaga ataagtcttc tccagctcct taaggag 



<210> 13 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> hLaminAC-4.R 

<400> 13 

attatgtcga caaaaagaat aagtcttctc cagctcctta aggag 



<210> 14 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Neo-Nde.F 

<400> 14 

agaattccat atgtggaatg tgtgtcagtt ag 



<210> 15 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Neo-Nde. R 

<400> 15 

agaattccat atgaggtcga cggtatacag ac 



<210> 16 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> biHIpro.SacI 
<400> 16 

tttttgagct catgcaaatt acgcgctgtg 30 



<210> 17 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> biH1pro.Spel-2 

<400> 17 

tttttactag ttggtctaga ccggccgcca c 31 



<210> 18 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 25s#4F 

<400> 18 

cgaaaaaaag cataaggcta tgaagagata cgcctttttg gt 42 



<210> 19 

<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 25s#4R 

<400> 19 

ctagaccaaa aaggcgtatc tcttcatagc cttatgcttt tttt 44 



<210> 20 

<211> 52 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> ST-UHGL3#4F 
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<400> 20 

tggaaagttc gaaaaaaagc ataaggctat gaagagatac gccttaaggc gt 



<210> 21 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ST-UHGL3#4R 



<400> 21 

cacgggtcta gaccaaaaag cataaggcta tgaagagata cgccttaagg cgt 
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